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1. 'INTRODUCTION.

The Gosnells Area lies 15 miles south-east from Perth, on the long,
straight Darling Searp which separates the low- -tving plain (on which P(‘lth
stands) from the level Darling platean whose surface is about L1000 feet
above sea level. The Darling Searp here forms the western bonnddl v oof
the Pre-Cambrian rocks which outerop over so much of Western Australia.
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In the castern part of the conntry shown on the locality plan, the main rock
type 1s granitie, covered in the higher country by a eapping of laterite.
The granite is ent by quartz masses (mainly thin vems, but there is also a
huge quarlz “blow” at Gosnells) and by basie dyvkes. On the western margin
of the gramite, steeply-dipping, shightly  metamorphosed  Pre-Cambrian
sediments of the Cardup Series outerop from Gosnells mtermittently south-
wards,

The Cardup Series and granttic rocks close to the contact at Armadale
were studied i 1939 (Prider, 1941), and, in 1940, aveas were mapped at
Gosnells and at Wongong-Cardup, respectively north and south of Armadale.
At the end of the deseription of the Wongong-Cardop avea (Thomson, 1941)
the knowledge gained and the problems arising trom the study of all three
areas have beep summarised,

The Gosnells Avea is a strip of the scarvp about 4 miles long and 1%
mres wide,  Particular aftention was paid to the northern part where the
Cardup Series and quartz blow crop out, and the granite, basic dyvkes and
quartz are exposed in gnarvies.  The conntry was mapped entively by pace-
and compass-iraversing by the writer working alone.  These fraverses wore
tred frequently (o the Lands and Survey Department’s pegs.  1form lines
were drawn from levels obtained hy aneroid harometer readings, working
from Gosnells railway station as datum.

TL PHYSIOGRAPHY.,
A, General Fealnres.

East of the present foot of the Darling Searp, there was oviginally a
laterite-covered peneplain (Jutson, 1934, p. 201). This peneplain was later
clevated and vouthiul, westerly-flowing streams have now  removed the
laterite and exposed the mnderlying pre-Cambrian vocks along o belt, gener-
ally from half a mile {o two miles wide.  Pre-Cambrian rocks arve exposed
farther east only in the valleys of the lareer streans and in some monadnocks
rising above the plateau.

B. The Darling Searp.

~ As Jutson coneludes (1934, p- 87}, the elevation of the Darling peneplain
was clfeeted hy faulting, but the present face of the Darling Scarp is to the
east of the actual fault-plave. No trace of the fault was detected in the
(rosnells area.

Woolnouglt (1918, p. 390) believes there were two periods of uplift
of the peneplain.  After the tirst movements, mature vallevs were formed
which now ocenpy so much of the inland “wheat-belt” country: and later
movements elevated the peneplain to s present Leieht.

The topography of parts of the Gosieells area is composite, and supports
Woolough's helief.  This is especially marked in the valley of Kllis Brook,
which ix mature ahove a height of 620 feet (1he top of the Sixty Foot Falls).
At and just below the falls, the stream bed drops over 100 feet and the sides
of the valley steepen considerably. Upstream are sonte meanders, now shightly
entrenched.  In many other places, the searp Hlattens above a height of about
500 feet. Clarke and Williams (1926, p. 167) note that terraces at a height
of 450 feet in the Helena valley probably record a pause in uplift along the
Darling fault.
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As mature valleys were produced in the first eycele, more time must have
passed hetween the two movements than has passed since the last uphift. But
until we have more quantitative data of the rate of erosiou of the local
oranite, we cannot suggest the absolute age of either movement.

C.  Streaws.

None of the streams draining the avea can be deseribed as the “major”
stream. Most of them are short, flow due west down the searp and may be
explained as consequent on uplift of the peneplain. Jutson (1934, p. 169 and
figure p. 171} states that the initial drainage of the elevated peneplain was
to the souih-east. Traces of a south-easterly drainage (now reversed so that
the stremms flow north-west) are found in the north-eastern corner of the
conntry mapped. Generally, the northevn sides of the valleys of streams
flowing west are steeper than the southern.

Ells Brook vises in the highest part of the area and {tows a little to the
north of west. 1t cuts throngh the quartz “blow” al one of its thinnest and
weakest points: in this way its course has been determined hy geological
strueture.

The course of streamn B is wmore complex than that of the other voung,
westerly-flowing streams. It flows due west for most of its comrse, but for
about 250 yards it runs a little to the west of north, parallel to the major
joint-direction of the siyrounding granite. Its tributary stream C has cap-
tmred the head waters of stream D, and a wide, shallow wind-gap now separ-
ates the piwate and the heheaded streams.

D. Remunants of the Peneplain,
1ligh, laterite-covered country of faiut veliel extends over most of the
eastern part of the area. It has already been mentioned (under “General
Featnres”) that the peneplain (or, as it is now, the platean) has heen very
completely preserved outside the Gosnells area.

K. Effect of Geolagy oun Topogiuphy.

The different geological formations are unegnally resistant to erosion,
The quartz masses, by far the most resistaut, stand up as isolated hills and
occupy the erests ol videes. Basic dykes, as they ave so much softer, cannot
easily be traced through the guartz “blow’—in a short visit one may gain
the impression that the quartz “blow™ does cut the dykes. But though they
are marked by depressions where they cul the gquartz ridge, the dykes may
be followed through the quuirtz by isolated boulders and ved soil.

Generally the basic dykes are the most resistant of the other rocks,
followed by wranite, and lastly sediments (qnavizife, conglomerate and shale
in order). The edge of the laterite platean may somelines be marked by ¢
breakaway, capping a steep searp up to 30 feet high, but more often both
breakaway and searp are absent. :

F. Springs.

In many places just helow the laterite level, patches of greener vegeta-
tion mark the site of water seepages. So great is the amount of water which
pereolates through the laterite that Wright Brook and streams B and C arve
perennial. The only “spring” which dees not issue from beneath the laterite
is a small one by the side of a dyke in the quartz “blow,” seven ehains north-
east of the Mountain Quarry. [t flows only in the winfer months.
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EE. STRUCTURE AND DISTRIBUTION OF THE ROCKS.
A, Xenoliths,

Smalt fairly equidimensional fragments of more basic roek have been
found in the granite. Some of these xenoliths ave gueissie, but the ovien-
tation of their banding is very rregnlar.  In size they rauge [rom large
masses 15 feet across to alimost cutively assimilated wisps, so that some of
the speciens classed in the field as “granites” may actually be hybridised.

There 1s also a large doubtfully xenolithic elonguted body found near
the edge of the granite, north of Khis Brook, which is shown on the map as
“Chloritie Sehist.,” 1ts hovders have been weathered away, so that its rela-
fion with the grauite aud basie dvkes canmot directly be determined. The
sehist trends a little to the west of north, and contains several inregular quartz
veinlets whiclh in general strike north-south and dip east very steeply.
Quartz veins, abont two feet wide, may he traced from the granite nto the
selust.  They vesemble other quartz veins from the area, which, it will he
shown, were formed at a late stage in the cooling of the granite, Thus, the
schist existed before the granite had completely cooled, and it is probably
a xenolith i spite of its dyke-like outerop.

Althongh a Jarge number of xenoliths was uoted near Gosnells, they
are actually insignifieant in bulk compared with the host-rock, and, except
for the ehloritic schist, these small masses are not shown on the map. 1In-
numerable xenoliths arve found at Armadale (Prider, 1941, p. 29) and small
xenolithie fragments oceur in the granite as far north as Statham’s (Clarke
and Williams, 1926, p. 169).

B. Granite,

The granite of the area is nearly al massive, and even in the better
exposures in the qnarries no flow structures were detected (although these
may have heen largely obseurved on the stained joint-gnrfiees forming the
walls of the gnarries). Faint low-layers (and, in two places, flow-lines) are
‘found in isolated outerops and boulders in the extreme sonth and in the
novth-east.  The strike of the flow-lavers is east of north, but very variable,
and their dip is to the cast at 40° to 70°.

It is impossible yet to say whether the massive granite grades into or
intrudes the more gueissic granite of the south of the avea, Mappiug and
detailed petrological examination of the country immediately to the south
may reveal whether the granites ave the same or differeni.

C. Aecid Intrasives into Granite.

Dykes of aplite and pegmatite cut the granite, but they are too short
and thin (none was over two feet wide) to be noted on the map.

Gnartz veins have also been found, and they intrnde the pegmalites.
They usually outerop strongly, and many of them are large eunongh to be
shown on the map. Near nwst quartz veins, the granite is altered and has
been weathered away., The edge of the quartz “blow” shown on ihe map 1s
the edge of a zoue of decomposed granite throughont which quartz veins
oecnr,

Thin quartz veins (from an inch to three feet wide) have a general

' irect ‘ed, 14 lay between 340° and 40°
north-south trend (of 22 directions measured, ay between angc ).
Such thin quartz veins, however, ravely persist for over a chain. A larger
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quartz vein, nearly 100 feet wide, forms the crest of the steep northern slope
of stream A and crops out over a distanee of ahout half 2 mile on a course
Just north of east.

A large family of veins makes up the quartz “blow.” It may he traced for
1% miles till it is lost under the laterite cover to the east. Small pebbles of
wilky, sub-angular gquartz in laterite nearly a mile farther cast are probahly
derived from an extension of the “blow.”

Near its southern end, the quartz body consists of four or five parallel
veins (each abont oue chain wide), spread over a width of 20 chains. Be-
tween these veins, the underlying rock is obscwred hy soil and by guartz
talus. In quarries and cliffs in the “blow,” however, schistose quartz serieite
rock and thin quartz veins are exposed between the strongly outeropping
Vells.

The “blow” 1rans shightly obliquely to the course of individual veins.
The latter trend about 30° south of Ellis Brook, wiud between 50° and 90°
farther north. Vertical major joints are common in quarries and chiffs, and
strike 135° near the White Rock and Mountain Quarries and 65° north of
Kllis Brook. Sericite schist and quartz are roughly bhanded near the Momn-
tain Quarry: the strike und dip of these bands (strike 20°, dip west at 0%)
may possibly he the strike and dip of <owe of the veins, The handing may
be thought to he a relicl sedimentary structure, and the quartz “blow” to be
a huge xenohth of sedimentary roek in which quartzose bands now appear
as quartz veins. Bul there is no further sign of sedimentary structures even
near the centre of the mass, and petrologically, both in hand specimen and
in thin section, the quartz of the “blow” resembles that of the smaller veins,
and 1s thus igneous in origin.

The acid igueous solutions from which the quartz veins ave derived rose
along planes of shearing and faulting in the eranite. But, as the granite is
structureless, there is no apparent explanation why these directions of weak-
ness trend predominantly slightly east of north.

Many of the quartz veins have been exawmived for gold. The large vein
Just north of strewm A has received particular attention. Five costeens have
been dug in it, and Messrs. Ross and Son, in 1909, pnt in an adit-crossent
175 feet long and a shaft 27 feet deep. The State Mining Engineer, A,
Montgomery, vigited the prospecting allotment and reported (1910, p. 124)
that “the reef is very poor indeed in zold and guite unpavable at present.”
The cross-cut was extended 40 feet, hut mining was then abandened and
uothing has since been done.

The quartz of the “hlow” was vecently quarried as an aggregate for
conerete and for bitumen roads, but owing, it is said, to the heavy wear of
the rock-crushing maehines, it has not been worked since 1929.

D. Cardup Series.

This series outerops west of the granite, near Wllis Brook. It strikes
nearly due north, parallel to its contact with the gramite and dips west at
(usnally) 50° to 55°. The dip steepens to vertieal near the harite pits, but
this is due to buekling by the nearhy hasie intrusion. Faint jointing, practi-
cally normal to the strike, is developed in the slates, but no fracture cleavage
or dragfolding was noted,
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Outcerops are poor, and sandstone 1ubble often  obscures state  and
conglomerate beds.  There are thin bands and lenses (from an inch to six
inches thick) of arkose in slate and hands of sandstone i conglomerate,
so that the suecesston deduced {rom exposures in pits just north of Ellis
Brook has been slightly generalised. It is, in descending ovder:—

Hematitie Sandstone .. . 7 (Western boundary
obseured.)

Sandstone with Cherty lenses .. 30 feet.

Slate .. .. . . . 20 feet,

Conglomeratoe .. .. . 24 feet.

Vughy Sandstone (with harite) | 8 feet.

Basal Conglomerate .. . 15 feet.

Although  coarser-grained than those whieh have been worked at
Armadale and in the Wongong-Cardup Avea, the Gosnells slate s of excollent
quality for brickmaking. Shallow trenches have heen dug to prove its extent
and 1t is expected that, although the slate crops out over such a small area,
it will be worked in the near future,

The contact between sedintents and eranite is nowhere exposed, but it
may he wapped within five feet on the hill just north of Elis Brook, and
within 10 yurds in several other places. No granite apophyses are found in
the sediments, and small guartz veins iu the granite may continue right fo
the contaet but do not intrude the sediments, just as has been found at
Avmadale (Prider, 1941, p. 30).  This indieates that the Cardup series 1s
vounger than the granite and quartz veins, a conelusion which is consistent
with their very low grade of metamorphisn,

K. DBasic Dykes.

All previously mentioned rocks have been intraded by epidiorite dykes.
Most of these dykes trend slightly west of north with dips (where measur-
ahle) to the ecast at 60°. A few trend north-west, or very ravely, due west,

Their width varies from five inches to abont five chains—it is ustiatly
about o chain,  In the centre of the wider dykes exposed m the quarries,
“ladder™ joints (Balk, 1937, p. 97) are developed perpendicnlar to the dyvke
walls, but their marginal three feet is sehistose and contains segregations
and veis of quartz, pyrite, caleite and epidote. Epidote veins may thread
the epidiorites and also enter the smrronnding granite.

Thin, trregular, basie veins (nowhere more than two feot wide) have
heen exposed in the White Rock Quarry. They oceupy joint-cracks in the
granile and vesemble the sehistose margins of the dykes in mineralogical
coposition,

A porphyritie hasic rock (porphyritic epidiorite) intrudes the Cardup
sediments.  The dumps of two shallow pits dug in this roek contain small
masses of harite, up to about four pounds in weight. Nothing is now visible
to indicate further the mode of ovigin of the mineral.

Non-porphyritie epidiorite dyvkes intrude the Cardup series at Armadale
(Prider, 1941, p. 43), but no such mtrusions were found over the small avea
where the sediments crop ont at Gosnells.
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1°. Kdge of the Pre-Cambricu Rocks,

The western boundary of the Pre-Cambrian rocks eannot he drawn
accnrately,  Some small, isolated masses of granite are fonud several chains
west off the edge of the continuwously outeropping grante.  These may he
outerops, and may he boulders.  Granite fvagmen{s are found in a well,
20 feet deep, 200 yards W.N.W. of the Monntain Quarry, far from any
granmte oulerop and 100 vards west of the neavest qnartz outerop.  Near
the Seaforth Home, a gnartz mass extends far west of other onterops. But
in spite of these irregularities, and other irvegwlavities due to laterite in the
south, the boundary runs fairly straight in a novth-south direetion.

Outerops of the Cardup series are very discontinuous. They are found
next at Kelmscott, 315 miles farther south (Homnan, 1912 2, po 63). They
may exist, however, wnder he laterite vubble which is o common in the
south ot the Gosnells area,

Tertiavy beds, found in hores near Perth, are probably developed west
of the Pre-Cambrian vocks. A snb-artesian bove {depth 172 feet) was put
down near Gosnells in 1872 Is exacl location caimot be ascertained—it is
mentioned by Brown (1873, p. 10), who staled that (among other things)
fragments of hgnite had heen reported from the bore. Evidenily the hore
was pul down entirely in the vounger rocks west of the Pre-Ciunbrian:
Stmpson (1916, p. 173) called them “Mesozoie sandstones and shales.”

G. Laterite.

Ax the laterite has been studied mainly in the ticld, 1t 15 hest to discuss
1t at length now. There ave two distinet types: high- and low-level laterite.

1. Wigh-Level Laterite.

The edge of this capping lies at a height of between 700 and 830 feet
above sea level.  Although in places it is marked by a “breakaway’—a
searp (up to 30 feet kigh) topped by a few feet of solid pisolitic laterite, —
more often the edge of the laterite s covered by o Few feet of sand and
rubble so that it cannot be mapped with eertainty. Furthermore, laterite
15 found in places al a level below thai of the breakaway only a short
distance away. Novth of stream A, there is a snall outerop, 30 feel below
the scarp, and north of Wright Brook, a ridge about 50 fleet below (he
breakaway, projects for Y4 mile.  These outerops ave separated. (rom the
main platean by rubble which in oflier places extends for 200 feet below
the breakaway. Detritus obsenres wost granitie onterops over the whole
scarp east of the Scalorth Home, hut. it is now heing cut throngh by a stream.

A pit has been dng a ehain away from and a few feet above {he edge
of the laterite outerop, ca<t of the White Rock Qnarry, Tt passes through
about 30 feet of laterite, underlain by pink and white elay. Laferite must
therefore extend below the level of the breakaway, and, as has just heen
mentioned, its houndary is hkely to he obseure, especmllv where there 1s no
breakaway.

As the laterite capping formed (Woolnough, 1918) on the surface
of the peneplain, differences of laterite level are due to initial reliet of the
peneplain.  The thickuess of the capping pmbahlv avely exceeds the 30
feet found in the pit (above). TIn places, it is mueh thinner, for epidiorite
fragments have heen found well above the base of the laterite.
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2. Low-Level Laterite.

Near the foot of the Darling searp, laterite crops out i places, west
of all outerops of Pre-Cambrian rvoeks. In a gravelpit Just west of the
Mountain Quarry, the deposit grades from ill cousolidated detrital material
mixed with large quartz boulders to more homogeneous laterite. Small
“breakaways" in laterite have heen noted (e.g., at u height of 300 feet near
the sontli-west corner of the area, aud at a lieight of 180 feet, west of the
White Rock Quarry). The laterite mav not he all detrital in origin,

Neav Ellis Brook, just west of the porphyritic epidiorite, is a ved, clavey
deposit with incipient pisolitic struetnre—perhaps a partially tfornied laterite.
The heavy minerals of this elay and of the porphviitie epidiorite  were
almost exclusively magnetite, so it may be sngeested that lieve the porphyritic
epidiovitd (or some other rock of favourable composition and texture) is
being latevised in sitw. But all that can definitely be asserted is that, uear
Gosnells at least, the low-level laterite is too discontinuons to mark the posi-
tion of a step-fanlted block, as suggested by Woolnough (1919, p. 16).

H.  Later Swuperficiul Deposits.

These include silt, sand and talus slopes. A little silt has been deposited
m the valleys of the larger streams, but it is not shown on tha map., Sand
ocenrs over the laterite on the gently-sloping platean and over low-level
laterite near the plain.  Fxeept for the lateritie rubble which covers such
& lot of the area, talus slopes ave small.

V. PETROLOGY.
A, Xeuoliths.

Although in the field these are much darker, some contain only a little
more biotite than does the surrounding granite, so that the two roek-tvpes
are very similar in section,

Usually, the biotite ig a green varviety (N = light vellow Y = Z — dark
green) with melusions of opague magnetite (?) aligned parvallel to ¢, In
particularly biotitic roeks, recognisable felspar erystals ave vave, their place
being taken hy musses of finely grannlav epidote. Fpidote mav be found,
too, as coarse, turbid and red stained granules associated with biotite
aggregates.  Quartz is subovdinale to biotite and epidote.  Sphene (in the
form of seatteved granules) and apatite ave rare. Most of the Xenoliths are
these bhiotitic vocks more or less digested hy the plagioclase- and guartz-rieh
granite,

Potash felspar is found in very few of the xenoliths, Plagioclase is
saussmitised and servicitised to a varving extent; and some individnals con-
tain small eolumnar erystals of zoisite. Extinetion angles measured on albite
twin lamellae indicate that the felspar averages Ab,, with a range in com-
position from Ab, to Ab, In rocks containing heavily serieitised felspar,
the Dbiotite has reervstallised to coarser green flakes. Sometimes, this proecess
18 incomplete and leaves the biotite intergrown with museovite or with
colourless chlorite (7).

Oceasional specimens contain a. brown hiotite (X == light yellow, Y =
7. = deep eopper-brown). Such a vock (with granulay epidote marking the

place of felspar) is found at Statham’s. Clarke and Williams (1926, p.
1G9) noted that sueh “hiotitic seeregations™ exist, but they did not deseribe
them.
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The Gosnells xenoliths resemble the hornblende-biotite-zoisite hornfels
xenoliths found at Armadale (Prider, 1941). Thiey are, however, muoch
more digested by the granite magma, Hornblende has disappeared, and
apatite is much rarver. Quartz (and plagioclase in the more assimilated
rocks) have been introduced, and epidote has reerystallised to coarser
egranules.

A rather different type of material is the chlovitic schist, whieh resembles
one, but only one xenolith, near the foot of the scarp north of Kllis Brook.
The former 1s green, fine-grained uand finely banded (about 15 bands
to the ecentimefre). The constituent wmiuerals found in thin seetion are
quarfz, chlorite, wagnctite, muscovite, and a Jltfle epidote and apatite.
Alternate bands ave rich in quartz and m chlorite and magnetite, and the
minerals are usnally clongated parallel to the banding. The quartz veinlets
seen in the field are found, on a small scale, in a thin section. As a vesult
of weatherng, hematite has been torined from the magnetite and has dis-
coloured the roek, and consequently it was impossible to compare specimens
of the selist from bhoth sides of stream A,

An epidiorite dyke alongside the schist contains abundant green ehlovite,
but the schist rescmbles most closely a dark, massive xenolith found near
Ellis Brook. The xenolith is made up wagnetite, biotite, apatite, serieitised
felspar and muscovite; a higher grade assemblage than occurs in the schist.
Serieite 13 abundant in the schist, to the exclusion of felspar, of which
it 1s the alteration preduect: apatite is less commou; biotite has been con-
verted to ehlorite and guartz has been introdunced as bands and veinlets. Tn
hoth rocks, the sericite has been partially recrystallised to small Hakes of
muscovite,

From its lield oceurrence the schist is considered to be a xenolith,
permeated by stliceous solutions devived at a late stage of cooling of the
granite. Near quartz veins in the area, grantte is generally altered to a
schistose aggregate of low-grade minerals: similar changes in a xenolith
have produced the sehist.

B. Grawite.

A hand-specimen of this roeck 1s medwum, even-grained and either light
coloured, or tinted red by weathering. The minerals recognisable are limpid
cuartz; pink, greenish or white felspar and flakes ot hiotite.

The texture is allotriomorphie gramumlar (or occasionally poikilitic) and
the minerals found in thin sections are quartz, a plagioclase near albite and
some mierocline with dark winevals (biotite, c¢hlorite and epidote) very
snbordinate. Table T. shows the range of mineralogical eomposition of the
aranite.

Plagroclase in all the rocks seetioned 1 of positive optical eharacter, and
in most of them the maximom extinetion angle on the albite {win lamellace
1 129 to 15°, indicating a composition between Ab,, and Ab,. The average
composition is then the same as that of plagioclase in the xenoliths, but its
range is 1arrower,

The plagioelase in some of the granites is saussiwitised. In most, how-
ever, it 13 sericitised, and it has been found in all stages of alteration from
being pertectly fresh to heing completely replaced by seriette. These altera
tions must be primary: they are too widespread and independent of jointing
and otlier means of ngress of water to be regarded as dune to weatherving.
Plagioclaze in the peematite and aplite dykes is remarkably fresh. In a
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Few granites, too, plagioclas: is anly slightly sericitised, and in these roeks
as mneh sanssneitisation has taken place as sericitisation. These rocks are
rich inanierocline and under the microscope several of them shown signs of
ernshing and even of fanlting of sl displacement

TapsLe 1.
Micrometric Mualyses of Closnells {{ranites.

{Fignres wre volnme pereentages.)

1, 9, 3, 4,
nariy 370 351 SRS 37-4
Phgioclase ... 477 467 37-8 197
Microcline ... 10-4 131 244 38-7
Museovite ... 1-6 1-8 0-1
Biotite b6 (-2 03 2.8
Chilorite 8 ]2 2-06
Apatite 0-1
lipidote i-7 [-0

L. Granite containing sericttised plagioclase,  Road Bonrd Qnavry (for analysis
see Table 1L, column 1) specimen 20,606%,

2. Granite  containing  saussoritiscd  and  sevieitised plaigioclase,  Speeimen
26,709,

Jo 0 Granite containing clear telspar and a crush breecin, The analysis is of the
mernshed part, The erush breeein oceupics 14 per cont. of the section.  Specimen
20,704,

4o Granite : gneissie with slightly tinhid Tt unsericitised plagioclwse.  Speci-
men 20,701,

*The nmumbers vefer to eatalogned specimens in the General Collection af the
Geology Department, University of Western  Australia.

Tansre 11.

Analyses of Darling Range (raniies and of Certain ““ dAverage ™ Pypes.

1. I 3. 4. a.
N, 75-01 7349 7330 7330 75949
Tio, (20 01 0O 0-11 0-09
ALO, 13-14 14-24 13-88 122 5 13-14
e ks oo 1-08 (- 88 -8 2.58 0-93
1700 1-39 0-92 0-03 1-28 024
MnO 0-0¢1 tr. 015 (-02
M) 002 (-3 0-51 (26 0-08
(a() 026G 1-84 149 016 0-62
Na, () 396 3-86 3-22 4000 3-02
IN,t) 400 g2 507 120 1-70
1,04 ... 0-28 055 0- is} ”_%{ 027
11,0 0-30 (-3 0-11 ‘ 0-08
'O, - 07
.0, 0-07 -1 0-07 0-05 N
Ba(} 0-08 (0-07 (}- 09 0-03
lfeis, (1 0-0)

0980 1ou-01 100149 L4 - O} 160 ()

The alleadis were determined in o granite front Statham’s by €. R. Le Mesurier
e 1020 5 giving NuyO 4250 1KG,0 2231 per eent.®

I. Granite : Road Board Quarey. Gosnells,  Anadyst s ¢ 15 S, Davis.
20 Granite: Government Quarry, Boyu.  Analyst : 0. N. AL Grace.®
3. Granite: Malogany Creek.  Analyst @ AL ). Robertson {(Simpson. 1916,

4. Alkaline Granite @ Average of 10 analyses (Daly, 1933, p. 10).
5. RKalialaskite : Average ol six analyses (Johannsen, 1932, p. 19).

¥ Published hy kind permission of the Government Mineralogist and Analyst.
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Potash telspar s always mueh fresher than the plagioclase, and any
altevation is by kaolinisation, not sevieitisation.  As it always shows grid-
nwon twinning, it has been deseribed as microclive.  No orthoclase was
recognised in any seetion of o granite,  Oceasionally, thin strings of elear
oquartz thread the porash telspar, fornnng an injeetion micvopegmatite,

nartz is Tound as clear grains which always show wavy extinetion.
Next to felspar, it is the dominant mineral.

Biotite has the pleochroie scheme N = light vellow, Y = 7 —= decp
browi, but in many rocks it has changed to the green variety which may be
mterlamimated with colonrless chlorite (?) and muscovite, The green biotite,
too, may he replaced and pseudomorphed by weakly birefringent green
chlorite,

Hipidote, 1t present, nsnally forms coavze tnrbid grannles associated with
biotite, as it does in {the xenoliths.  Rocks containing this tvpe ol epidote
are, then, shghlly hybridised.  Epidote i Hhe veins emanating 'rom lhe
epidiorites is colowvless to canary vellow and elear,

Short stmups of apatite are rave constitnents ol the granite. They are
lavger and more proninent in completely sericitised rocks,

Ocensionally sericite has partially reerystallised to wuscovite, whiel is
developed both as anhedra within the parvent plagioclase and as laths between
the plagioclase grains.

An analysis was made of an albife-vicly granite in which the albite was
modevately sevicttised (it is estinated that abont 20 per eent. of the albite
has been veplaced by sevieite). The resnlt is shown in Table 11 in which it
i1s compared with other gramtes analysed from the Davling Ranges near
Perth, and with two “average” tvpes.

The wmain point of differcnce between the Gosnells granite and the other
two gramtes near Perth which have been analysed is ils extreme poorness in
magnesia and lime, It s slightly poorer in alumina, and shehtly richer in
siliea, titania and both iron oxides. The total alkalis in all three roeks are
fairly constant, although there is considerable variation in the relative pro-
portions of potash and soda.

Of Daly’s average rock types (1333, p. 9} the Gosnells grante resembles
uiost closely the alkaline granite (Table 1., colimin 1), but 15 decidedly low
in ferrie oxide, a little low 1 magnesia, lime and the alkalis; but richer in
sithea and alumina.  Johaunsen’s “kalialaskite”™ (Table 1., column 5) has,
hke the Gosnells rock, o low mmagnesia and Hme content,

From the mode of the Gosuclls granite (Table L, colummn 1), its alkah
content, ean be calenlated to be Na.O 5.697 N.O 2.0¢,. The excess potash
found in the analysis must be due to the sericite flakes, and to a litile potash-
felspar tn solid solution i the plagioelase.

The plagioelase of the granite probably erystallised ax a solid solution
containing up to 3097 of potash felspar. The solubility of the two diminishes
rapidly with fall in temperatnre (Johamsen, 1932, p. 141), and the excess
potash-Telspar normally separvates as antiperthite.  In the Gosnells granite,
sericite is found instead of perthitie intergrowths: ihe potash-content of
the plagioclase separated as sevicite, whieh is stable at a low femperatnre
and (especially) under conditions of stress. Some rocks contain unserieitised
plagioclase and much potash-felspar, and many of these wmicrocline-rich
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rocks show signs of erushing, The plagioclase probably reevystallised under
the stress, and later, smaller stresses produced the fanlting now visible. In
pegmatite and aplite dykes, which crystatlise at a lower temperature than
the parent granite, orviginal plagioclase was comparatively free from potash-
telspar, and little sericite has since formed.

C.  Aeid Intrusives.
1. Pegmuatite and Aplite.

These two types arve often associated, and in sueh instances the pegmatite
occuples the border and aplite irvegular patches in the centre of the
mtrusion,  Coarse erystals ceattered near the edge of an aplite dvke are
seen i section to be resorbed. Einmons (1940, pp. H-6) points out that the
outstanding difference hetween pegmatite and aplite is textural: i the volatile-
constituents escape from a liguid which is crystallising as a pegmatite, the
residinum will solidify as a fine-grained aplite.

The  pegmatites consist of  plagioclase, microcline, nicroperthite or
graphie intergrowth of quartz and microcline, together with quartz and
smmall books of mnscovite. The grain size of the pegmatite is up to 10 em.,
but that of the aplites is ouly 0.3 mm.

The plagioclase in hoth types ol voek, as mentioned previously, has
been yemarkably little sericitised. Microcline is wsually subordinate to
plagioclase.  Guartz, though fairly common, is not as abundant as it is in
the granite.  One aphite contained a few vods of muscovite and a few laths.
of tourmaline (pleochroie seheme X = deep blue, 7Z =— colourless) but no
dark minerals,

2. Quorlz Masses,

Ax described in the section on their field charaeters, quartz masses may
be fron un ineh to over 20 chains wide. 1n spite of this tremendong difference.
in their size, all sneh masses appear {o be of similar character.

The central yparts consist mainly of fine-grained massive white guartz.
fn thin section, they are made up of irregular intevlocking graing of quartz
of very nneven textore (in one seetion the grain size varied from 0.03 mm.
to 0.5 mm. and 1 another from 0.2 mm, (o 1T mm.)  Undulose extinetion is
very common, and is especially noticeable in the larger grains.

Some of the quartz from near the centre of the “blow” is triable and
“sngary’ and contains nwmerons small flakes of sericite. This serieite
content inereases townrds the edge of the mass, but nowhere has much
serieite reerystallized to museovite., On the west side of the Mountain (Qarry,
serieitic and quartzose bands ave interleaved. In other places near the edge:
of its outerop, the gquartz “blow” is made up of a stockwork of tiny quartz
veins (about 1 em. wide) in a micaccons matrix. This is especially elear ou
weathered swfaces. *Shaly bands™ noted in weathered rock near the edee:
of the “blow” consist entively of an aggregate of small flakes of seriette,

The granite is generally weathered away for some 50 vards from the
edge of the quartz outerops, Where granite does onterop in the immediate
vicinity of the Tavaer quartz masses, it contains stockworks of quartz, flanked
by crushed and silicified granite eontaining bunds rieh in serieite. Most of
the thinner gnartz veing ave snrronnded hy flaky, dark, weathered rock.

Sericite and subordinate green biotite have been introduced in eracks
through the original felspars in appavently massive oranite threaded hy
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quartz veintets,  Oceasionally the twin lamellae of the felspars ave bent;
otherwise they are not altered. Quartz, as it is not unduly strained, muost
have heen imtroduced after the stresses operated to deform the felspar, Other
speeimens of grauite, which can be seen in hand-specimen to he altered,
contain felspar in various stages of replacement by sericite. So vock types
are known, in the wall-vrocks and in the guartz masses, which ave transitional
between granite and pure massive guartz.

It has heen held that the quartz “blow™ s merely veervystallised quartz-
ite xenolithic in the granite. But there is no tvace of bedding in the “blow”
(except possibly the sericitic bands found in the Mountain Quarry). It is
unlikely that snch a lavge seale structure would be obliterated elsewhere.
Reevystallisation, too, shouldl produce a wass of even-grained quartz and
museovite, and no stockworks of quartz threading the snrronnding sranite.

Thin sections from the “blow” aud from marvow guartz veins resemble
one another.  Both coutain evidence of rveplacement, and because so many
transitional rocks ave found, it is conchuded that all these masses (inclnding
the wide “blow”) were tformed by hydrotherinal veplacement.

Similay quartz veins (both in width and nature) occur near the Great
Bear Lake, Canada. The wall-rock (a granodiovite) is altered for distances
of up to 100 feet from the edge of the guavtz veins.  Sueh alteration
(Farnival 1935, p. 855) consists of the replacement of felspar by secondary
minerals (chiefly sericite), followed by replacement of ovicinal and secondary
minerals by quartz.  Furnival conctudes (p. 8593} that the hydvothermal
solutions passed along fanlts of great persistence and displacement along
which the rocks were severely fractured over widths of up to 1,000 feet,
Smmlar taulting in the massive granite near Gosnells, although it cannot yet
be proved, is nevertheless possible. The (uartz was probably derived trom
end-stage solutions from the granite, us no other acid igneous rock has bren
found in the distriet,

The tong quartz vein north of stream A contains small scatteved evystals
of pyrite which weather easily to make the vock appear vughy and to stain
it reddish-brown, green and yeltow. Iron oxide has been deposited by pereo-
lating water in many places in the adit, which ents through the vein 90 feet
below the surface.

Veins 1 an. wide, rieh in blue-grey tourmahne, ent the qguartz of the
White Rock and Mountain Quarries. The quartz of these veius is colourtess,
himpid and coarse-grained (the grawm size is up to 1 em.) but excessively
strained.  The tourmaline is in the form of wisps or rods, aggregating to

an irregular fibrous mass with pleochroie seheme N == deep blue, Z = pale
brown. The refractive index ¢ = 1.628 4+ 0.003 indieating a tomrmaline

about midway between  dravite and schorfite  (Winchell, 1927, p. 246).
‘Simpson (1931, p. 141) deseribes the oecnrrence of dravite in many places
near Perth, and mentions that “lu addition schorl has heen deteeted in small

quantities at Gosuells and Cardup.”

D. Cardup Series,
1. Arkose and Slate.
Being intimately associated i the field, the two are discussed together.
Arkosie bands and lenses in the slate eontaan pebbles of quartz up to
5 cm. long, set in a mass of smallev grains of rounded quartz, more turbid
felspar and (in weathered specimens) white kaolinite (?).  Some slatv
material is found in the arkosie patches.
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The constituents present i sections are subangulay quartz (grain size
0.1 mm. to 2 mm.), subovdinate fresh microcline and a little slightly seri-
citised plagioclase, and rave aggregates of a flaky mineral of low Dbire-
fringence which may he kaolinite, all set in a serieite eement. In weathered
spectmens, plagioclase and serieite ave absent, but the clay eonstituent (a
turbid, earthy mass) is abundant,

The slate is a fine-grained finely bedded micaceous rock.  Frogh speei-
mens are grey, and slightly weathered ones stained pink. Tt econsists of
serieite and oval shaped quartz grains ahount (.05 num, tong, and a few small,
rod-like idioblasts of tonrmaline in various stages of development (the
largest noted was 0.3 mm. by 0.1 mm.). The pleochroic scheme of the (our.
malie i X = deep bhue-green, 7 = very pale blne.

Bedding of the slate is conspicuous and marked by orvientation of the
sericite and by iron-staining.  Although hand speeimens of weathered slate:
and of “shaly hands” from near the edge of the quartz “blow’” resemble each
other, they are very different in section. “Bedding” is irregular in the
“shaly bands,” the sericite is haphazardly oviented and not associated with
rounded quartz grains, and quartz ocemrs only in veins composed of inter-
locking angular grains.

2. Sandstone,

Rocks classed as “sandstones™ grade from sandy slates to porous.
quartzose grits resembling the arkoses.  Bedding, though clear in the finer
grained rocks, may not be noticed in the coarser ones.

The dowminant constituent is quartz, in ronnded grains up to 5 wm.
long with wavy extinetion.  Sericite, present in small quantities as a cement
m all the sandstones, is ag common as quartz in the sandy shales.  Felspar-
and towrmaline are rave, but vounded zireon plentiful.

A few veins, consisting entirely of an interlocking mosaic of quartz,
thread the lower sandstone. Their grain size varies from ahout .1 to 0.5 mm.
and 1n one speeimen the grains of the vein quartz were noted to he larger
than those of the surrounding sandstone.  Strain shadows may he noticed
m tle larger graing.  Cherty lenses in the middle sandstone band have a
conchoidal fracture and consist of fine (0.05 mm.) interlocking grains of
quartz.

Asg the lower sandstone 1s very vughy also, it appears that material
has been dissolved ont of the rock to leave the vughs and has heen redeposited
clsewhere in the same bed as veins. The vughs (which are up to 3 cm. in
diameter) arve lined with a thin layver of guartz, and within the vughs theve
are well developed c¢rystals of bavite up to 1 em. long. A little barite is
scattered through the sandstone, bui no barite veins have been seen in this
hed.  However, in a cherty lens of the npper sandstone, there are barvite
VOIS,

The nearby infrasion of porphyritic epidiorvite, which contains a segre-
eation ol harite, is probably the souree of the harite found in the sand-
stone. [t is sugeested that Davite-rich solutions digsolved some material out
of the sandstone, forming the vuehs which they later inerusied with quartz
and barvite: (his suggestion may be tested by linding out (at Armadale and
southwards) whether the vughy sandstone is always baritie. ' i
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3. Metamorphism.

Metamorphic effects in the Gosnells sediments ave very slicht. Tour-
maline has developed in the slates, and =ericite may he reerystallised. In
the randstones, a little quartz vecrystallised at some stage as cherty lenses
and as quavtz veins.  DBut hematite has not been changed to magnetite, and
no biotite has developed. Only slight jointing hag been produced. Areil-
laccous sediments arve very readily affectedy by rise of temperature, and the
very slight metamovplism of these rocks indicates that they were deposited
after the granite had cooled.

K.  Basic Intrusives.
1. Uralitised Quartz Dolevite (FEpidiorite).

Hand suvecimens of this rvoek are grev to greenish-black in eolour and
are [ine-grained near the edge of the dykes, but medimm-grained near the
centre.  They consist of white felspar sef in a darker matie of amphibole,
Essential minevals present in thin section ave felspar, amphibole, epidote
and 1lmenite.  Most ot the amphibole is a pale vaviety constzting of faky
aggregates or irregular plates, and ix evidently a secondary mineral. It is
referred to as “nralite.” A little primary brewn amphihole is present in
most rocks, and bluish, more enhedral amphibole is produced hy recrystal-
lisation of the uralite. Both these latter tvpes of amphibole ave referred
to as “hornblende.”

In simnlar basic dykes north of Gosnells (e.g., in the Lower Chittering
area (Miles, 1938, p. 29)), uralite is derived from pyroxene. The anthor
has seen o section of o dyke near Darlington in which pyroxence has partly
altered to a pale vrecen uralitic ageregate which farther from the parent
mineral, has rveevystallised to a blue-green tvpe of honblende. Although
no relies of the primary, high-grade parent mineral of the uralite have
been found in the Gosnells avea, it is belicved that this wralite, too, is
devived from pyroxenc.

Holmes (1928, p. 92) defines “cpidiorite” as “\ doleritie ov basaltie
rock m which the augite has suffered alteration to hornhlende so that the
roek (mineralogically) approaches the composition of a diorite.” The writer
has added the word mineralogically as, chemieally, such alteration does not
produee a more acid rock.

Basie dykes near Perth with pyroxenc entirely replaced by hornblende
have heen deseribed in previous literature as “epidiorite.”  This has, how-
ever, become a tield- and a sack-name and moreover has often heen altered
to “diorite,”” even in geological publications. Tt is best, theretore, to aive
to the rocks a name indicating their genetie relationships, and they are herve
termed wralibised quariz dolerites,  Uvalitisation must have been denterie,
for the Cavdup sediments are so very low-grade that there could have been
no regional metaunorphism fo effeet the change.

Fresh primary felspars are clouded and coloured brown, but this
colouration 1s far less marked than it is in dolerites from Darlington and
Lower Chittering. MacGregor (1931) sugeested that, were a hasie intrusive
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Lieated at some period after its consolidation, minute traces of impurities,
of whicli iron oxide is the commonest, would separate, resulling in grey-
and brown-clonding. He contends (p. 537) that:—
“1t seems necessavy to prove that (any i1gneous rock with elouded
felspars) . . . can never have been subjected to regional- or contact-
thermal metamorphism beforve the clomding can he regarded either as
an original featnre of the felspar or as a denterie effect that arose
at a late stage in the consolhidation period.”

tn the Gosnells area, theve are no later intrasions {o effect contaet
metamorphism and, as has just been showt, no regional metamorphism ean
have taken place. Clondingz, then, was prodneed either at a primary or at a
denterie stave,  Reerystallised epidiorites from Gosnells contain unelonded
felspar, and felspars in Gosnells epidiorites are far less clonded than those
from basie dykes Carther novth. In the Lower Chittering, Miles (1338, p. 31)
notes that clouding was especially marked in the mnaltered dolerites. [t
appears that clouding is best developed in the rocks which have undergone
least denterie alteratiou, and is therefore an original feature of the felspars.

The least reerystatlised dolerite from Gosnells contains abundant oralite
as rregular librons aggregates or irregular plries with the following optical
propeviies: pleochroise X = very pale green, Y = pale green, 7. = pale
brown; extinetion Z A ¢ — 22° and (—) 2V large. Aloug edges adjacent
to felspar, part of the uralite has recrystalhsed to blne-green hornblende
(pleocliroic schene X = pale green, Y = grass-green, Z = blue-green, Z A
= 23°).  There arve oceasional evystals of euliedral primary brown horn-
blende (N == light yellow-brown, Y = deep green, 4 = deep green-hrown).

The plagioclase is generally fresh with a slight brownish smoky colora-
tion, and has a maxinum extinction angle of 32° in sections cut normal to
the albite twin lanellae, indieating a composition of about Ah.  In some
rocks, however, plagioctase has been entirely veplaced by an aggregate
of turbid, colonrless epidote, and c¢pidote has elsewhere cuthered into o mnass
of clearer laths and granules.  Other constituents of the voek are lencoxene
(with a1 small core of ilmenite), laths of apatite and a little interstitial micro-
pegniatite,  The ophitie texture of dolerites has been well preserved.

A similar dyke from the Biekley Brook Reservoir Quarry, one mile
north of the area, has been analysed (Clarke aund Williams, 1926, p. 173).
Tt eontains more blne-green hornblende, and a lttle brown hornblende in
the central parts. Some aof the felspar has been converted inio a masg of
epidote, bnt other erystals wre brown and smoky.

In some roeks, the fdspar is always replaced by a turhid mass of
epidote and the ophitie texture lost. 1ornblende in this type of rock (a
hghter bine-green variety)  forms  eryslals with very irvegulax  hovders.
Quartz und nicropegpiatite are  cominon, and, in eertuin  segregations,
domimnt. The felspar of the micropegmatite 18 extensively sericitised.

Nodules and veins of epidote are seattered throngh the dykes exposed
in the qnarries in the Gosnells area. The dolerite surronnding a nodule,
spheralitic in - structure, was totally recrystallised to a non-porphyritie
medinm-grained  (grain size 2 mn.) ophitic intergrowth of clear albite
felspar and pale green horublende.  The albite containg a fow puale green
inehisions and both albite and hornblende arve very similav in this voek and
in a fresh porphyritic epidiorite (4. helow) Trom farther sonth. The pleo-
chroic scheme of the hornbiende is X = pale yellow: Y — 7. — pale green,
and its refractive index B is 1.641, compared with 1.657 in primary brown
hornhlende from the Bickley Brook Reservoir Quarry.
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A little of this hornblende has heen converted to biotitc. However,
another reervstallised specimen (about three feet from the edge of a dvke)
containg mueh biotite o that it resembles biotite epidiorites, deseribed in the
next section,

A few veins of ecaleite, up {o 3 em. wide, ocenpy prominent joint eracks
in the dykes, Some pyrite, too, has erysiailised with the caleite tn and near
the veins. The rock surrounding ealeite veins is very low grade: it consists
of pale green eblovite, quartz and turbid paiches of ealcite,

Occurrence of Galene—The author has seen {(wo loose specimens of
galena from Gosnells, but, in spite of a long seareh, none iu situ. One, from
a dump at the Blue Rock Quarry, comtains a mass of eatena about 1 em.
m diameter, set in coarse, strained and shghtly granulated milky quartz.
According to quarevvmen, it came from a mass of quartz adhering to the
gramte at the dyke contact on the west wall of the north quarry, but no
galena-bearing quavtz conld be fonud iy situ.

The other specimen, from the White Rock Quarry, was eollected by
S. K. Terrill carly in 1935, Now that so mucl further quarrying has been
carrted ont, it was impossible to recognise the dvke From which it came.
His specimen is a fine-grained, vather sehistose, dark roek, with tine is-
seminated grains of galend and pyrite. 1t contains a little residual greeu
hornblende and hiotite, but the main ferro-maguesian is ehlorite.  Other
minerals present ave elemr reerystallised albite, very subordinate epidote and
a quartz vein containing some ecaleite.

This occurrence of galena at Gosnells, althongh ou very small seale,
is mteresting becanse the galena is definitely associated with the uralitised
quartz dolerite or one of its derivatives, It throws Heht on the genesis of
the galena-sphalerite-quartz veins of Avmadale (Prider, 1941, p. 51) and
siver-lead deposits at Mundijong (Esson, 1927), and confiving Prider’s sug-
gestion that they are genetieally related to the basie rather than to the
granitic magma.

2. Biotite Epidiorite.

A dyke, 10 feet wide, exposed only in the sonthern corner of the White
Roek Quarry, is the sole vock found of this lype. It contains many ealeite
veins and nmmerous small brown rvounded Diotitie pateches. A section ent
from the centre of the dyke shows that the pale blue-green hernblende has
heen largely aliered {o hrown biotite—the browu patehes consist of a deeus-
sate aggregate ol hiotite tlakes. Reerystallised albite is common. Near its
edges, the dyke consists of a fine-grained mass of green biotite with sub-
ordinate epidote and lencoxene, and clear felspar is rare.

These voeks are similar to those deseribed by Prider (1941, p. 46) from
Armadale which, being chemically very rich in potash aud poor in lime, re-
semble the chlorite-albite epidiorite and, probably, the porphyritic epidiorite
(4. below). But the Gosnells rock seems to be a derivative of the wralitised
quartz dolerites, altered by end-phase potasgie solutions.

A narrow cpidotic hiotite epidiorite dyke (five inches wide) i {le
White Roelk Quarry is fininly welded to the granite. Tt consists of epidote and
(especially near its margin) of green-brown biotite. Microseopie veius of
biotite and chlovite penetrate the granite for at least 15 em. both between
and through its constituent erystals, and eanse a hending of the albite twin
lamellae of the felspar. In eomposition, this dvke is intermediate between the
biotite epidiorites and the biotite-epidote veins.

j 331/42
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3. Biotite-Epidote 'eins.

These thin veins (maxhnum width two feet) are, umlike the dykes, irregu-
lar and not persistent, :

The vetn material is aphanitie, green or black and flaky, evidently con-
taining abundant biotite.  Indeed, it consists of green biotite (largely eon-
verted 1o chlorite) and very pale green cpidote. Gramite melusions in the
veinn are ent by stringers of biotite and epidote.  Albite twin lamellae of the
felspar in the xenolithic rock are bent and fractmred, but the felspar is clear
and mnserieitised and may have recrystallised hefore these deforming move-
nients took place.

+. Porphyritic Fpidiorite.

This type is found only near Ellis Brook. where it intrudes the Cardup
sediments.  Porphyritie epidiorites oceur at varvious places (Wongong, Car-
dup, Mundijong) farther south, aud a similar non-porphyritic rock at Avma-
dale (Prider, 1941, p. 43). .

b ois a dark, weathered reek made up of laths of felspar, ﬁp to 5 mm..
long, set m a line-grained ground. From a scction, it is seen that felspar is
developed as stout prisms (of all sizes from Yo mmi to 5 mm.) which form
a coarse network. The felspar is near albite, contains abundant chlovitic in-
clusions and is little altered except for sheht kaolinisation. The ferromag-
nesian constituent is now green to hrown biotite, forming decussate aggre-
gates, illing the interstices between the network of albite prisws.  Magnetite
1s fairly common.

Small hunps of barite have been fonnd near a pit in the porphyritic
epidiorite.  The mineral is associated with veins of strained quartz, and is.
largely massive (gram size 0.3 nmu), but is also developed as tabular ery-
stals up te 5 em. long. As this is the sole occurrence of barite in association
with any igneous rock in the avea, the porphyritic epidiorite is probably the
source of the barite in the Cardup sandstones at Gosnells.

V. GEOLOGICAL HMISTORY.

There is no record in this orea of any event prior to the emplacement
of a granite batholith in middle Proterozoic time (Clarke, 1930, p. 160),
although a little to the sonth large masses of earlier, more basic rocks are
preserved (Prider, 1941). These have heen largely digested by the granite
at Gosnells, and only a very small quantity of them is found as xenoliths.

End-liquids eivculating in joints formed in the cooling mass crystallised
as dykes of pegmatite and aplite. Stresses at a later stage fractured the
granite over a wide zone, and quartz was deposited from rvdrothermal soln-
tions over this zone and in many smaller fractures,

Theve followed a period of erosion and deposition of a normal seqnence
of sediments (the Cardnp series) which have nndergone very little anamor-
phisim.  Although only a small thickness of sediments is exposed at Gosnells,
several Imndred feet are exposed farther south, and a considerable thickness
may underly the surtace rubble even at Gosnells.

All pre-existiug rocks were invaded by basie dvkes of (Clarke, 1930,
table p. 187) late pre-Cambrian age. These dykes now contain the lower-
grade mineral hornblende nstead ot pyroxene. In a porphyritic basic dyke,
a_scgregation of barite was formed. At the same time, probably, baritic
solufions entered the more porous basal beds of the Cardnp series. '
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Sinee pre-Cambrian fimes, a great thickness of sediments has heen laid
down in the trongh west of the Gosnells area. [n the Tertiary ( Woolnough,
1918) a laterite capping was developed over the peneplained surface of the
pre-Cambrian rocks. The peneplain was uplifted (in af least two stages)
and a small amount of subsequent erosion produced the present topography.
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